: Atomistic force field parameters for cis-1,4-polybutadiene (cPB).
Atom
Mass 
CH− −CH 2161 1.340 CH−CH 2,3 1609 1.500 CH 2 −CH 2,3 1387 1.530
CH− −CH−CH2,3 187 125.90 CH−CH 2 −CH 2 240 111.65 a The 1-2, 1-3, 1-4 weighting factors of the non-bonded interaction are all set to 0.
S-2
Functional forms of the basis functions drawn in Figure 2 are given in the following equations.
x = r − r a r b − r a ; r m = 11.857Å ; r c = 38.571Å ; S-3 Figure S1 : Time evolution of a) the density and b) the ratio 6 R 2 g /M during a 10 ns DPD simulation using the "best" CG model for various degrees of coarse-graining λ. The first 5 ns correspond to the equilibration procedure starting from a well equilibrated initial state obtained by coarse-graining of a relaxed atomistic configuration. The last 5 ns correspond to the short production from which we deduce the average density and structural properties used to draw one point on figure 5.
S-4
Figure S2: Optimized pairwise non-bonded conservative potentials for cPB at a degree of coarsegraining of λ = 5 for various choices of DPD time step ∆t. Mass adjustement has been included in the optimization procedure (see Table 5 ). Those potentials were used to obtain the MSDs presented in figure 11 and the RDFs shown in figure S3 .
S-5
Figure S3: Non-bonded radial distribution functions (RDF) produced in the constant-N P T ensembles at T = 300 K and P = 0.1 MPa using the mass-adjusted CG models developed at λ = 5 for various DPD time steps ∆t (see figure S1 ). a) ∆t = 50 fs. The two CG potentials with (red) and without (blue) mass adjustement give substantially the same RDF. b) ∆t = 100 fs. c) ∆t = 200 fs. d) ∆t = 500 fs. e) ∆t = 1 ps.
